Isoforms of protein kinase C involved in phorbol ester-induced sphingosine 1-phosphate receptor 1 phosphorylation and desensitization.
The role of protein kinase C (PKC) isozymes in phorbol myristate acetate (PMA)-induced sphingosine 1-phosphate (S1P) receptor 1 (S1P1) phosphorylation was studied. Activation of S1P1 receptors induced an immediate increase in intracellular calcium, which was blocked by preincubation with PMA. Both S1P and PMA were able to increase S1P1 phosphorylation in a concentration- and time-dependent fashion. Down-regulation of PKC (overnight incubation with PMA) blocked the subsequent effect of the phorbol ester on S1P1 phosphorylation, without decreasing that of the natural agonist. Pharmacological inhibition of PKC α prevented the effects of PMA on S1P-triggered intracellular calcium increase and on S1P1 phosphorylation; no such effect was observed on the effects of the sphingolipid agonist. The presence of PKC α and β isoforms in S1P1 immunoprecipitates was evidenced by Western blotting. Additionally, expression of dominant-negative mutants of PKC α or β and knockdown of these isozymes using short hairpin RNA, markedly attenuated PMA-induced S1P1 phosphorylation. Our results indicate that the classical isoforms, mainly PKC α, mediate PMA-induced phosphorylation and desensitization of S1P1.